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SUBJECT:  Longstreot  Lake  Dam,  MO  30832,  Phase  I  Inspection  Report 


This  report  presents  the  results  of  field  inspection  and  evaluation  of  the 
Longstreet  Lake  Dam  (MO  30832): 

It  was  prepared  under  the  National  Program  of  Inspect’  >n  of  Non-Federal  Dams 

This  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St.  Lot  is 
District  as  a  result  of  the  application  of  the  following  criteria: 

1)  Spillway  will  not  pass  SO  percent  of  the  Probable  Maximum  Flood 
without  overtopping  the  dam. 

2)  Overtopping  of  the  dam  could  result  in  failure  of  the  dam. 

3)  Dam  failure  significantly  increases  the  hazard  to  loss  of  life 
downstream. 
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PHASE  I  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  o  f  Dam : 

State  Located: 
County  Located : 
Stream: 

Date  of  Inspection 


Longstreet  Lake  Dam 
M  i  ssour i 
Wa  r  r  e  n 

Tributary  of  Massie  Creek 
18  June  1080 


'Longstreet  Lake  Dam  was  visually  inspected,  by  engineering  personnel  of 
Horner  &  Shifrin,  Inc.,  Consulting  Engineers,  St.  Louis,  Missouri.  The 
purpose  of  tit  is  inspection  was  to  assess  the  general  condition  of  the  dam  with 
respect  to  safety  and,  based  upon  this  inspection  and  available  data, 
determine  if  the  dam  poses  a  hazard  to  human  life  or  property. 

The  following  summarizes  the  findings  of  the  visual  inspection  and  the 
results  «.)  f  certain  hydro  log  ic  /hydrau  1  ic  investigations  performed  under  the 
direction  of  the  inspection  team.  Based  on  (lie  visual  inspection  and  the 
results  of  these  hydro  log ic /hydrau 1 ic  investigations,  the  present  general 
condition  of  the  dam  is  considered  to  he  somewhat  less  than  satisfactory. 

The  following  deficiencies  were  noticed  during  the  inspection  and  are 
considered  to  have  an  adverse  effect  on  the  overall  safe  tv  and  future 
operation  of  the  dam: 

1.  Erosion  of  the  grass  covered  upstream  face  of  the  dam  apparently  by 

wave  action  and/or  fluctuations  of  the  lake  surface  level  has  created 
a  vertical  bank  up  to  about  12  inches  high  at  the  normal  waterline. 
Riprap  is  not  provided  at  this  location,  and  a  grass  covered  slope  is 
not  considered  adequate  protection  to  prevent  erosion  of  the 
embankment  by  wave  action  or  fluctuations  of  the  lake  level. 


t 


2. 


Depressions  in  the  embankment  believed  to  be  old  animal  burrows  were 
noted  at  4  locations  along  the  upstream  face  of  the  darn  at  the 
waterline.  Animal  burrows  can  provide  passageways  for  seepage  that 
con  Id  develop  into  a  piping  condition  (progressive  internal  erosion) 
that  can  lead  to  failure  of  the  dam. 

3.  Several  small  trees  and  brushy  undergrowth  that  could  conceal  animal 
burrows  are  present  on  the  downstream  face  of  the  dam.  Tree  roots 
can  also  provide  passageways  for  seepage  that  can  result  in  a  piping 
cond  it  ion . 

4.  A  minor  erosion  rill  was  noted  in  the  lower  reach  of  the  dam  at  the 
junction  of  the  downstream  face  and  the  left  abutment,  and  an  eroded 
area  has  developed  at  the  downstream  toe  of  the  dam  below  the  outlet 
end  of  the  spillway  pipe.  Loss  of  embankment  material  by  erosion  can 
be  detrimental  to  the  structural  stability  of  the  dam. 

5.  A  deep  gully  believed  to  be  result  of  erosion  by  spillway  flow  exists 
at  the  downstream  end  of  the  emergency  spillway  outlet  channel. 

While  not  immediately  endangering  the  stability  of  the  dam,  the 
progress  of  this  erosion  should  he  monitored. 

According  to  the  criteria  set  forth  in  the  recommended  guidelines,  the 
magnitude  of  the  spillway  design  flood  for  the  Longsl roe t  Lake  Dam,  which  is 
classified  as  intermediate  in  size  and  of  high  hazard  potential,  is  specified 
to  be  the  Probable  Maximum  Flood  (PMF).  The  Probable  Maximum  Flood  ( PMF)  is 
the  flood  that  may  he  expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  ate  reasonably  possible  in  the 
reg  ion . 

Results  of  a  hydro  log ic /hvdrau 1 i c  analysis  indicated  that  the  spillways 
(principal  plus  emergency)  are  inadequate  to  pass  lake  outflow  resulting  from 
a  storm  of  PMF  magnitude  without  overtopping  the  dam.  The  spillways  are 
capable,  however,  of  passing  lake  outflow  resulting  from  the  one  percent 
chance  (100-year  frequency)  flood  and  the  outflow  corresponding  to  about  28 
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percent  of  the  PMF.  According  to  the  St.  Louis  District,  Corps  of  Engineers, 
the  length  of  the  downstream  damage  zone,  should  failure  of  the  dam  occur,  is 
estimated  to  be  three  miles.  Accordingly,  within  the  possible  damage  zone  are 
five  dwellings  and  several  farm  buildings. 

A  review  of  available  data  did  not  disclose  that  seepage  or  stability 
analyses  of  this  dam  were  performed.  This  is  considered  a  deficiency  and 
should  be  rectified. 

It  is  recommended  that  the  Owner  take  the  necessary  action  in  the  near 
future  to  correct  or  control  the  deficiencies  and  safety  defects  reported 
herein.  Priority  should  be  given  to  increasing  the  spillway  capacity. 


'S' 

Harold  B.  Lockett 
P.  E.  Missouri  E-4189 


P.  E.  Missouri  E-9168 
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PHASE  I  INSPECTION  REPORT 
NAT  [GNAT.  DAM  SAFETY  PROGRAM 


LONGSTREET  LAKE  DAM  -  MO  30832 

SHOT  I  ON  !  -  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Author  itv .  The  National  Dam  Inspection  Art,  Pul)  lie  Law  9?  -357,  dated 
8  August  1972,  authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safe  tv  inspection  of  darns  throughout  the 
United  States.  Pursuant  to  the  above,  the  St.  Louis  District,  Corps  of 
Engineers,  directed  that  a  safety  inspection  of  the  Longs! reet  Lake  Dam  be 
made . 


b.  Purpose  of  Inspection.  Tine  purpose  of  this  visual  inspection  was  to 
make  an  assessment  of  the  general  condition  of  the  above  dam  wirli  respect  to 
safety  and,  based  upon  available  data  and  this  inspect  ion,  determine  if  the 
dam  poses  a  hazard  to  human  life  or  property. 

c .  Evaluation  Criteria.  Th i s  evaluation  was  performed  in  accordance  with 
the  "Phase  I"  investigation  procedures  as  prescribed  in  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  Appendix  T)  to  "Report  to  tuo  Chief 
of  Engineers  on  the  National  Program  of  Inspection  of  Mon-Federal  Dams,"  dated 
May  1975. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appu r to nance s .  The  Longstreet  Lake  Dam  is  an 
earthfill  type  embankment  rising  approximately  41  feet  above  the  original 
streambed.  The  embankment  has  an  upstream  slope  (above  the  waterline)  of 
approximately  lv  on  2.5h,  n  crest  width  of  about  15  feet-,  and  a  downstream 
slope  on  the  order  of  lv  on  9.  Hi.  The  length  of  the  dam  is  approximately  450 
feet.  A  plan  and  profile  of  the  dam  are  shown  on  Plate  3  and  a  cross-section 
of  the  dam  is  shown  on  Plate  4.  At  normal  pool  level,  the  reservoir  impounded 


Tile  'Kim  ha  both 
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hv  t1.'  dam  uc i  iji  i  •  •  s  .i|'prux  iral  I1'  acres, 

nn  tmerg.'ncv  ‘-p  i  1  !wnv  .  There  '  s  'in  Ir.awd.iwn  !  u- i  1  '  '  ; 
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The  principal  spillwav,  which  is  located  to  (lip  right  of  'he  center  of  the 
dam,  consists  oh  a  24-inch  diameter  stool,  drop  inlet,  *  vpe  pipe  with  nu 
ant  ivortex  plate  ( siv  Photo  7)  and  a  10-inch  diameter  steel  out  let  pipe.  The 
spillway  outlet  pipe  discharges  to  the  original  stream  channel  at  the  toe  of 
the  dam. 


Tito  emergency  spillwav,  a  riprap  lined  trapezoidal  section,  is  located  at 
the  right,  or  south,  abutment.  The  spillway  outlet  channel,  an  excavated 
grass-lined  earthen  trapezoidal  section,  is  cut  into  the  hillside  v.'tii  an 
earthen  berm  constructed  on  the  downhill,  or  left:,  side  to  confine  flow  to  the 
channel.  The  channel  extends  about  170  feet  from  Lhe  centerline  of  the  dam 
and  discharges  into  a  natural  draw  which  joins  the  original  stream  channel 
approximately  300  feet  below  the  dam.  The  profile  and  cross -sec t i on  of  the 
emergency  spillway  are  shown  on  Plate  3. 

b.  Locat  ion .  The  dam  is  located  on  an  tributary  of  .‘lassie  Creek, 

about  3.3  miles  south  of  Joneshurg,  Missouri,  as  shown  on  the  Regional 
Vicinity  Map,  Plate  1.  The  dam  is  located  in  the  southwest  quad'. ml  of 
Section  .73,  Township  47  North,  Range  4  West,  within  Warren  Count  v. 

c.  S_ize_  Class  i  ftc.it  ion.  The  size  classification  based  on  the  height  of 
the  dam  and  storage  capacity,  is  categorized  as  intermediate.  (Per  Table  1. 
Recommended  Guidelines  for  Safe  tv  Inspection  of  Dams.) 

d.  Hazard  Classification.  hong street  hake  Dam,  according  to  the  St. 
bonis  District,  Corps  of  Engineers,  has  a  high  hazard  potential,  meaning  that 
if  the  dam  should  fail,  there  may  be  loss  of  life,  serious  damage  to  homes,  or 
extensive  damage  to  agricultural,  industrial  and  commercial  lac  i  lit  ies, 
important  public  utilities,  main  highways,  or  railroads.  The  estimated  flood 
damage  zone,  should  failure  of  the  dam  occur,  as  determined  bv  the  St.  bonis 
District,  extends  three  miles  downstream  of  the  dam.  Within  the  possible 
damage  zone  are  five  dwellings  and  several  farm  buildings.  Those  features 
lying  within  the  downstream  damage  zone  reported  by  tin-  Corps  of  Engineers, 

St.  Louis  District,  were  verified  hv  the  inspect  ion  team. 
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e.  Owrn1  rsh  ip  ■  The  1  n !- «'  aid  dan  are  owned  bv  Wi  I  1  i  am  I!.  I ..  m  j,*  s  l  r  <  ■ « *  t  .  Mr. 

Long steet  '  s  address  is:  TiO  flr.iv  Av.mhip,  Webster  OYov.-s,  Missouri  6  1  )  1 9 . 

f.  Purpose  of  Dam.  The  dam  impounds  water  for  reereat  i ma  1  us  -. 

g.  Design  and  Construction  Hi_storv.  According  to  Che  Owner,  I  he  dam  w;u 
constructed  in  1 c? 7 0  hv  Russell  Bo  linger,  a  local  excaval  inf,  and  grading 
contractor  and  builder  of  earthen  tvpe  dams.  Mr.  Bo  linger  is  deceased.  The 
Owner  reported  that  the  drop  inlet  spillway  was  installed  in  ID,’/. 

h.  Normal  Operational  Proeedu  re .  The  lake  level  is  unregulated.  Lake 
outflow  is  governed  bv  the  combined  capacities  of  the  drop  inlet  type  spillway 
and  the  overflow  tvpe  emergency  spillway. 

1.3  PERTINENT  DATA 

a.  Dr  a  inage  Area  .  The  drainage  area  tributary  ,-o  the  las-1  is  for  the 
most  part  in  a  native  state  covered  with  timber.  The  watershed  above  the  dam 
amounts  to  approximately  68  acres.  The  watershed  area  is  out;  lined  on  Plate  2. 

b.  Discharge  at  Dams i to . 

(1)  Estimated  known  maximum  flood  at  damsite  ...  10  c fs*  (W.S.  Elov.  701. 

(2)  Spillway  capacity 

a.  Principal  ...  10  cfs  (W.S.  Kiev.  70 1.0 "I 

b.  Principal  +  Emergency  ...  166  c fs  (W.S.  Elev.  702.31 

c.  Elevation  (Ft.  above  MSI,).  Except  where  otherwise  indicated,  tilt' 
following  elevations  were  determined  hv  survey  and  are  based  on  topographic 
data  shown  on  the  1973  Jnnesbnrg,  Missouri,  Quadrangle  Map.  7.3  Minute  Series. 


*Based  on  an  estimate  of  depth  of  flow  at  principal  spi’lwav  as  ohs.T  *ed  hv 
tile  Owner. 
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(1)  Observed  pool  ...  699.0 

(2)  Normal  pool  ...  700.0 

(3)  Spillway  Crest 

a.  Principal  ...  700.0 

b.  Emergency  ...  70L.0 

(4)  Maximum  experienced  pool  ...  701.0* 

(5)  Top  of  dam  ...  702.3  (min.) 

(6)  Streambed  at  centerline  of  dam  ...  662j+  (Est.) 

(7)  Maximum  tail water  ...  Unknown 

(8)  Observed  tailwater  ...  None 

d.  Reservoir. 

(1)  Length  at  normal  pool  (Elev.  700.0)  ...  1,350  ft. 

(2)  Length  at  maximum  pool  (Elev.  702.3)  ...  1,400  ft. 

e.  Storage. 

(1)  Normal  pool  ...  112  ac.  ft. 

(2)  Top  of  dam  ( i nc rementa 1 3  ...  23  ac.  ft. 

f .  Reservoir  Surface . 

(1)  Normal  pool  ...  10  acres 

(2)  Top  of  dam  (incremental)  ...  1  acre 

g.  Dam.  The  height  of  the  dam  is  defined  to  he  the  overall  vertical 
distance  from  the  lowest  point  of  foundation  surface  at  the  downstream  toe  of 
the  barrier  to  the  top  of  the  dam. 


*Based  on  an  estimate  of  depth  of  flow  at  principal  spillway  as  observed  by 

the  Owner. 
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(1)  Type  ...  Earth  fill,  clay  core* 

(2)  Length  ...  4 SO  ft. 

(  3  )  He igh  t  ...  41  f t . 

(4)  Top  width  ...  IS  ft. 

(5)  Side  slopes 

a.  Upstream  ...  Iv  on  2.Sh  (above  waterline) 

b.  Downs t ream  ...  lv  on  l.lh 

(6)  Cutoff  ...  Clay  core* 

(7)  Slope  protection 

a.  Upstream  ...  Crass 

b.  Downstream  ...  Grass 

h .  Principal  Spillway. 

(1)  Type  ...  Uncontrolled,  drop  inlet,  24-inch  diameter  steel  pipe 

(2)  Location  ...  Station  1  +  60,  16  feet  upstream 

(3)  Crest  ...  Elevation  700.0 

(4)  Outlet  pipe  ...  10-inch  diameter  steel  pipe 

i .  Emergency  Spillway. 

(1)  Type  ...  Uncontrolled,  riprap  lined  excavated  earth  trapezoidal  section 

(2)  Location  ...  Right  abutment 

(3)  Crest  ...  Elevation  701.0 

(4)  Approach  channel  ...  Lake 

(5)  Exit  channel  ...  Grass-lined  earth,  trapezoidal  section 

j.  Lake  Drawdown  Facility.  ...  None 


*  Per  Owner 
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SECTION  2 


ENGINEER  INC  DATA 


2  1  DESIGN 

No  engineering  data  relating  to  the  design  of  the  dam  are  known  to  exist. 

2.2  CONSTRUCTION 

No  formal  records  were  maintained  during  construction  of  the  dam. 

However,  as  previously  stated,  the  dam  was  constructed  in  1970  by  Russell 
Bolinger,  an  excavating  and  grading  contractor  from  Wright  City,  Missouri. 

Mr.  Bolinger  is  deceased.  The  Owner  stated  that  a  core  trench  was  excavated 
and  that  the  dam  was  constructed  with  clay  excavated  from  the  adjacent 
hillsides,  and  that  compaction  was  obtained  by  running  earth  moving  equipment 
over  the  fill  material.  According  to  the  Owner,  the  pipe  spillway  was 
installed  in  the  dam  in  1977. 

2.3  OPERATION 

Tiie  lake  level  is  uncontrolled  and  governed  hv  the  crest  cl  oval  ion  of  the 
drop  inlet  spillway  located  near  the  center  of  the  dam.  An  emergency  spillway 
located  in  the  hillside  at  the  right  abutment  provides  relief  for  lake 
surcharge  greater  than  the  capacity  of  the  drop  inle<  .  No  indie. it  ion  was 
found  that  the  clam  had  been  overtopped.  The  Owr  ■  r  reported  I  hat  the  dam  has 
never  been  overtopped  and  that  the  maximum  flood  experienced  bv  the  dam 
occurred  in  April  of  1  ‘1 7 when  a  storm  produced  a  depth  of  I  low  at  the  inlet 
estimated  to  be  about  12  inches. 

2.4  EVA1, 1'ATION 

a.  Availab i 1 i tv .  Engineering  data  for  assessing  the  design  of  the  dam 
and  spillways  were  unavailable. 

b.  Adequacy .  No  data  available.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines  for  Safety 


Inspection  of  Dams"  were  not  available,  which  is  considered  a  deficiency. 
These  seepage  and  stability  analyses  should  be  performed  for  appropriate 
loading  conditions  (including  earthquake  loads!  and  made  a  matter  of  record. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  Central.  A  visual  inspection  of  the  Long s I  l  Lake  Dam  was  mail.-  by 

Horner  &  Shifrin  engineering  personnel,  T.  K.  De,1.  !  ms.  Geological  Engineer, 
and  H.  B.  Lockett,  Civil  Engineer  and  Hydrologist  .  on  T ■ ; n- •  1HK0.  An 
examination  of  the  dam  site  was  also  made  V-  an  eng. :  no.- i  ng  goo  ’  op  i  st  . 

Jerry  D.  Higgins,  Ph.D.,  a  consultant  retained  by  Horner  a  Shi '•■in  '"or  t!n 
purpose  of  assessing  the  site  geology.  Also  •  •/.am  ■  nod  .at  the  t  ime  of  the 
inspection,  were  the  areas  and  features  Below  the  dam  within  the  potential 
flood  damage  none.  Photographs  of  the  dam  taken  at  the  rime  of  (In'  inspection 
are  included  on  pages  A-!  through  A  -A  of  Appendix  A.  The  locations  of  the. 
photographs  taken  during  the  inspection  are  indicated  on  Plato  3. 

b.  Site  Geology.  The  dam  area  is  located  near  the  northern  edge  of  the 
Ozark  Plateaus  Physiographic  Province,  near  the  border  with  the  Dissected  Till 
Plains  Section  of  the  Central  Lowlands  Province. 

The  topography  is  moderately  to  steeply  sloping  in  the  reservoir  area. 

The  relief  between  the  reservoir  and  the  surrounding  drainage  divides  ranges 
up  to  a  maximum  of  approximately  121  feet.  No  Bedrock  exposures  were  noted  at 
the  reservoir  site;  however,  exposures  along  Massie  Creek  indicate  the  dam  is 
most  probably  underlain  by  Ordovician-age  sedimentary  strata  of  t.  lit;  Plattin 
formation.  The  bedrock  dips  gently  to  the  north,  and  no  faults  were  observed 
or  are  reported  to  be  present  in  Ibis  area. 

The  Plattin  formation  consists  of  oven  I v -bedded ,  gray,  f  i  ne  1  •  crystalline 
to  micritic  limestone  which  often  contains  minor  amounts  of  intercalated 
shale.  Brown,  dark  gray,  and  white  chert  nodules  and  lavers  are  found 
throughout  much  of  the  formation.  The  1  lines  l  ones  are  subject  to  s  >lut  ion 
weathering.  Solution-enlarged  joints  or  bedding  planes,  sinkholes,  and  an 
irregular  contact  between  bedrock  and  the  overlying  soils  are  common. 

Solution  features  such  as  these  are  often  the  source  of  ■ignificant  reservoir 
leakage.  However,  bedrock  outcrops  in  the  general  area  were  insufficient  to 
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assess  the  extent  of  solution  features,  and  no  surface  expression  of  these 
features  was  noted. 


The  dam  and  reservoir  are  underlain  prim;)'  ilv  hy  soils  of  I  lie  Cedargap, 
Gasconade,  and  the  Lindlev  series.  The  Cedai  aj>  rn  i  I  s  b  lank>*t  the  valley 
floor  under  the.  dam  site.  These  deposits  consist  of  deep,  somewha.t 
excessively  drained  soils  formed  in  alluvium.  These  soils  are  a  dark 
grayish-brown,  eherty  silt  at  the  surface  and  become  more  chertv  and  clayey 
with  depth.  According  to  the  Unified  Soil  Classification  System,  these  soils 
are  classified  as  ML  to  GC  materials,  are  permeable,  and  innv  cause  seepage. 

The  more  silty  material  may  be  subject  to  piping.  The  Gasconade  soils  cover 
the  south  abutment  and  part  of  the  south  valley  wall.  This  series  consists  of 
shallow,  somewhat  excessively  drained  soils  derived  from  weathering  of 
limestone  and  thinly  interbedded  shale.  Thov  -.insist  of  dark  gray i sh -brown , 
stoney  (limestone  and  chert  fragments),  silty  clays  near  the  surface  and  grade 
to  dark  brown,  silty  clay  with  depth.  The  soils  range  in  e lass i f icat ion  from 
CL  to  GC,  are  moderately  permeable  and  may  allow  seepage  into  shallow 
bedrock.  The  Lindlev  soils  cover  most  of  the  valley  slopes  surrounding  the 
reservoir  and  dam.  These  are  deep,  well-drained  soils  formed  on  glacial 
till.  The  soil  is  typically  a  siltv  clay  at  the  surface,  becoming  more  clayey 
with  depth.  Chert  fragments  from  the  reworked  residual  soils  are  common.  The 
soils  are  classified  as  CL-ML  to  CL  materials,  exhibit  moderately  low 
permeability,  and  are  generally  considered  favorable  for  impoundments  and 
embankment:'..  Keswick  soils  reportedly  cover  the  higher  valley  slopes  well 
above  the  reservoir.  The  soils  around  the  north  abutment  of  the  dam  are  a 
combination  of  the  Keswick  and  land  ley  series  and  exhibit  engineering 
properties  similar  to  the  Lind  ley  soils.  However,  these  soils  are  more  silty 
and  may  be  susceptible  to  erosion  on  slopes. 

The  most  significant  geologic  condition  at  the  dam  site  is  the  severe 
erosioi.  of  residuum  in  the  spillway  channel.  Mo  other  geologic  factors  were 
noted  that  would  appear  to  significantly  affect  the  performance  of  the  dam  or 
reservoir. 

c.  Ikon-  The  visible  portions  of  the  upstream  and  downstream  faces  of  the 
dam  ns  well  as  the  dam  crest  (see  Photos  I  and  ?.)  were  inspected  and  appeared 


to  be  in  sound  condition,  although  erosion  of  the  unprotected  upstream  slope 
had  created  a  vertical  face  up  to  12  inches  high  at  the  normal  lake  level 
waterline.  Riprap  was  not  provided  along  the  upstream  face  of  the  dam.  The 
presence  of  small  trees  and  brush  (see  Photos  !  and  2)  was  noted  on  the 
downstream  face  of  the  dam. 

At  the  normal  waterline  the  remains  of  what  appeared  to  he  old  animal 
burrows  (see  Photo  7)  were  found  at  four  local  inns  along  the  upstream  face  of 
the  dam.  No  settlement  or  horizontal  misalignment  of  the  dam  crest,  or 
sloughing  of  the  dam  slopes  was  noticed.  No  seepage  was  noted  on  the 
downstream  face  of  the  dam  or  in  the  vallev  annas  just  downstream  of  the  dam. 

A  minor  erosion  rill  was  noted  in  the  lower  reach  of  the  dam  at.  the  junction 
of  the  downstream  face  and  the  left  abutment.  An  examination  of  a  soil  sample 
obtained  from  the  downstream  face  of  the  dam  indicated  the  material  to  he  a 
yellow-brown  silty  lean  clay  (Chi  of  medium  plastic  it iy. 

The  24-i.nch  diameter  drop  inlet  (see  Photo  3)  and  the  10-inch  diameter 
steel  outlet  pipe  were  inspected  and  found  to  hi'  in  satisfactory  condition. 
However,  an  eroded  area  (see  Photo  4)  about  five  feet  in  diameter  and 
approximately  1.3  feet  deep  has  developed  below  the  outlet  of  the  10-inch  pipe 
at  the  junction  of  the  downstream  toe  of  the  dam  and  the  original  stream 
channe 1. 

The  grass-lined  outlet  channel  (see  Photo  3)  for  the  emergency  spillway 
was  examined  and  found  to  he  in  good  condition;  however,  a  deep  gully  (see 
Photo  6)  approximately  10  feet  deep  and  20  feet  wide  has  been  eroded  at  the 
downstream  end  of  the  channel  at  a  point  about  170  feet  from  the  center' ine  of 
the  dam. 

d .  Appurtenant  Structures.  No  appurtenant  structures  wore  observed  at 
this  dam  site. 

e.  Downstream  Channel.  The  channel  within  the  potent  ial  dan  failure 
damage  zone  downstream  of  the  dam  is  unimproved  and  extends  .approx  i  mate  1  v 
1,500  feet  before  joining  Mass  in  Creek,  which  is  also  unimproved. 
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f.  Re  servo ir .  The  area  adjacent  ta  the  lake  i s  for  the  most  part  in  a 
natural  state  aiul  wooded.  At  the  t  nne  nl  the  i  aspect  ion  1 1 1 ■  ■  lake  water 
surface  elevation  was  about  0.1  foot  below  noma  1  pool  and  the  wafer  within 
the  reservoir  was  essentially  clear.  The  amount  nl  sediment  within  the  lake 
at  the  time  of  inspection  could  not  he  determined;  how-'ver,  due  to  the 
vegetation  covering  the  surrounding  .area,  i >s  believed  to  be  insignificant. 

3.2  EVALUATION 

The  deficiencies  observed  during  the  inspection  and  rutted  herein,  are  tv-t 
considered  of  significant  importance  to  warrant  immediate  remedia1  action.  It 
is  recommended,  however,  that  restoration  of  the  eroded  areas  of  the 
embankment  be  assigned  a  high  priori  tv. 
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SECTION  4 


OPE  RATI  ONAI.  PROCEDURES 


4. 1  PROCEDURES 

The  spillways  are  uncontrolled.  The  water  surface  level  is  governed  by 
p  rec  ip  i  t  at  i  on  runoff,  evaporation,  seepage,  and  the  capacities  of  the 
uncontrolled  principal  and  emergency  spillways. 

4.2  MAINTENANCE  OF  DAM 

With  the  exception  of  several  locations  where  eroshin  has  occurred,  the 
embankment  and  areas  immediately  n«l  iacent  thereto  appeared  as  if  they  receive 
routine  maintenance.  According  to  the  Owner,  the  grass  on  the  dam  is  cut 
periodically  during  the  growing  season. 

4.3  MAINTENANCE  OF  OUTLET  OPE  RAT  INC  FACILITIES 

No  outlet  facilities  requiring  operation  exist  .-it  this  dam,  and  there  >s 
no  reservoir  regulation  plan. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEMS  IN  EKi SOT 

The  inspection  did  not  reveal  the  existence  of  a  dam  failure  warning 
sy  stem. 

4.3  EVALUATION 

It  is  recommended  that  the  eroded  areas  of  the  dam  he  restored  and  that 
riprap  be  added  to  the  upstream  face  of  the  dam  to  prevent  erosion  bv  wive 
action  or  fluctuations  of  the  lake  level.  Tt  is  also  recommended  that  a 
detailed  inspection  of  the  dam  he  instituted  on  a  regular  basis  bv  an  engineer 
experienced  in  the  design  an  1  construction  of  dams  and  that  records  be  kept  of 
all  inspections  made  ami  remedial  measures  taken. 
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SECTION  3 


HYDRO]  .OG  1  C/  !1YI)RA1'!.I 


5.]  EVALUATION  OF  FEATURES 
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Due  to  the  fact  that  the  watershed  for  this  m  r v  o  i  r  is  swill,  the  Ink'1 
level  was  assumed  to  be  at  normal  pool  as  a  roan ! I  of  antecedent  storms  prior 
to  occurrence  of  the  PMF  and  the  probabilistic  storm. 

According  to  the  St.  Louis  District,  Corps  of  Engineers,  the  estimated 
flood  damage  zone,  should  failure  of  : \e  darn  occur,  extends  three  miles 
downstream  of  the  dam. 

c.  Visual  Observations. 

(1)  The  principal  spillway,  a  Fa-inch  diameter  .Imp  inlet,  is 
located  to  the  right  of  the  center  of  the  dam.  The  FA -inch  steel  pipe  drop 
inlet  is  about  3  feet  deep.  A  steel  antivortex  plate  and  a  welded  reinforcing 
bar  grate  that  serves  as  a  trash  screen  are  provided  the  top  of  the  inlet. 

(F)  A  10-inch  diameter  steel  outlet  pipe  extends  from  the  drop  inlet 
to  the  toe  of  the  ,1am  at  the  downstream  channel. 

(3)  The  emergency  spillway,  a  riprap  1  i  ned  broad  -crested  trapezoidal, 
section,  is  located  at  the  right,  or  south,  abutment. 

(A)  The  emergency  spillway  outlet  channel,  an  excavated  grass  lined 
earthen  trapezoidal  section,  is  cut  into  the  hillside  with  an  earthen  hank 
Constructed  on  the  downhill,  or  left,  side  to  confine  flow  to  the  channel. 


( 5 )  Tin’  original  st  ream  channel  abuts  ;  hi*  dim. 

d.  Overtopping  PotenrJLiJ  .  The  spillvavs  (priivipa1  and  emergency)  ar<* 
inadequate  to  pass  the  probable  maximum  Pood.  oi  t  '?  tn*-  probabl.  maximum 
flood,  without  overtopping  the  lam.  'Hie  result*:  or  th**  dam  ov  ■  rtopp  i  ng 
analvsis  are  as  follows: 

(Note.:  Tne  data  appearing  in  the  following  ‘able  have  b**  *n  extracted  from  the 

computer  output  data  appearing  Appendix  li.  Decimal  val  ios  have  be**n 
rounded  to  the  nearest  one-tenth  in  order  to  pr**vent  assumption  of  unwarranted 
accuracy . ) 
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e.  Evaluation.  Experience  with  embankments  constructed  of  similar 
material  (a  yellow-brown  siltv  lean  cl.iv  of  medium  p’ist  icit*)  to  that  used  to 
construct  this  dam  have  shown  evidence  that  the  material  under  certain 
conditions,  such  ns  high  velocitv  flow,  can  be  very  >  rodible.  An  example  o  t. 
such  erosion  is  apparent  at  the  emergency  spillway  outlet  channel.  Such  a 
condition  exists  during  the  PMF  when  large  lake  outflow,  accompanied  hv  high 
flow  velocities,  occurs.  For  the  PMF  condition  where  the  depth  of  flow  over 
the  dam  crest,  a  maximum  of  1.3  feet,  and  the  duration  of  flow  over  the  dam, 
5.2  hours,  are  substantial,  damage  by  erosion  to  the  crest  and  downstream  face 


ol  the  Jam  is  expected.  The  extent  of  these  damages  i;  not  p  re  J  ic  tah  le ; 
however,  there  is  a  possibilitv  that  rhev  con  til  r.-snlt  :n  failure  !>  .  erosion 
of  the  dam. 


f.  Re  fere  nee  .  Procedures  and  data  for  de  f  e  r;.i  i  n  ug  the  prohah  h»  mtix  imurn 
flood,  the  100-year  frequency  flood,  and  the  discharge  ratios  curve  for  flow 
passing  the  spillwavs  and  dam  crest'  are  presented  on  pages  B-l  through  B-3  of 
the  Appendix.  Listings  of  the  HKC-1  ( Dam  Safetv  7e-;iool  input  data  for  both 
the  probable  maximum  flood  and  the  100-vear  frequence  flood  are  -.howa  on  page 
B-4  through  B-6.  Cc'mputer  output  data,  including  unit  hvdrograph  ordinates, 
tabulation  of  PMF  rainfall,  loss  and  inflow  data  are  sh  >wn  on  pages  R-7 
through  B-10;  tabulation  of  lake  surface  area,  elevation  and  storage  v  diitit1  :■ 
shown  on  page  B-ll  and  tabulation  titled  "Summary  or  Dam  Safetv  Ana '  I  ; "  >.;r 
the  PMF  and  1  percent  chance  (100-year  frequency!  flood  are  also  sh  >wn  on  nag 
B-ll. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations.  Visual  observations  of  con*!  i :  ions  which 
ailvers*'  Iv  affect  the  structural  si  ah  i  litv  oi  i  he  .lam  are  I  i  scur.seal  in  Section 
3 ,  parag raph  3.1c. 

b.  De  s  L  g  n  an.l  Construction  Data.  No  <Ie  s  i  ci  or  con  s  t  rue  t  i  on  lata  relat  in*.’ 
to  the  structural  stability  of  the  dam  are  known  to  exist.  Seepage  and 
stability  analyses  comparable  to  the  requirements  of  tin-  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency.  These  seepage  and  stability  analyses  should  be 
performed  for  appropriate  loading  conditions  (including  earthquake  loads')  and 
made  a  matter  of  record. 

c.  Operating  Records.  No  appurtenant  structures  or  facilities  requiring 
operation  exist  at  this  dam.  According  to  the  Own.”',  no  records  are  kept  of 
the  lake  level,  spillway  discharge,  dam  set  t.  lemon t  ,  or  seepage. 

d.  Post _ Construct  ion  Changes.  With  the  exception  of  the  installation  of 

the  drop  inlet  spillway  in  1077,  the  Owner  reported  that  no  post  construction 
changes  have  been  made  or  have  occurred  which  won  LI  affect  th  •  structural 
stability  of  the  dam. 

o.  Seismic  Stability.  The  dam  is  located  >’ :i  an  area  close  the 
boundary  separating  the  Zone  1  and  Zone  IT  seismic  probability  areas.  An 
earthquake  of  the  magnitude  that  might  occur  in  this  area  would  not 
expected  to  cause  structural  damage  to  a  we  I l  eons true  tod  earth  dam  of  this 
size  provided  that  static  stability  condif  ions  are  s.  ’  is  factory  and 
conventional  safety  margins  exist.  However,  it  is  recommended  that  I  lie 
prescribed  seismic  loading  be  applied  in  anv  stability  analyses  performed  for 
this  dam. 
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SECTION  7  -  ASSESSMENT /REMKD I  A!  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety.  A  hydraulic  analysis  indicated  that  the  spillways  '’principal 
plus  emergency)  are  capable  of  passing  Ink-*  out  flew  of  about  1  t>4  cl;:  without 
the  level  of  the  lake  exceeding  the  low  point  in  the  top  of  the  dam.  A 
hydrologic  analysis  of  the  lake  watershed  area,  as  discussed  in  Section  r> , 
paragraph  5. Id,  indicates  that  for  storm  runoff  of  probable  maximum  flood 
magnitude,  the  lake  outflow  would  he  about  1,411’  cfs,  and  that  for  the  l 
percent  chance  (100-year  frequency)  flood,  the  lake  outflow  would  he  about  35 
cfs. 


Seepage  and  stability  analyst's  of  the  dam  were  not  available  for  review, 
and  therefore,  no  judgment  could  he  made  with  respect  to  the  structural 
stability  of  the  dam. 

Several  items  were  not  iced  during  the  inspect  ion  that  could  adversely 
affect  the  safetv  of  the  dam.  These  items  include  old  animal  burrows  on  the 
upstream  face  of  the  embankment,  the  areas  of  erosion,  small  trees  and 
undergrowth,  and  the  lack  of  adequate  slope  p -nte-t  ion  to  prevent  erosion  of 
the  upstream  face  of  the  dam. 

b.  Ad_e(]_uacv  of  Information.  Due  to  lack  of  design  and  construct  ion  data, 
the  assessments  reported  herein  were  based  on  extern  il  conditions  as 
determined  during  the  visual  inspection.  The  assessments  of  the  hydrology  >f 
the  watershed  and  capacities  of  the  spillways  were  based  on  a  hydro  log  i  f 
hydraulic  study  as  indicated  in  Section  A.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  "Recommend;'. I  Guidelines  for  Safety 
Inspection  of  Dams"  wore  not  available,  which  is  considered  a  deficiency. 

c.  Urgency .  The  remedial  measures  recommended  in  paragraph  7.'’  t'or  the 
items  concerning  the  safety  of  the  dam  noted  in  paragraph  7. la  should  be 
accomplished  in  the  near  future.  The  item  concerning  increasing  spillway 
capacity  should  he  pursued  on  a  high  priority  basis. 
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d.  Necessity  for  Phase  II.  Based  on  ’he  results  o r  t’n-  Phase  I 
inspection.,  a  Phase  IT  investigation  is  not  rer.nnmen  led . 

e.  Se  i  sm  i  c _ Stability.  The  dam  is  located  in  an  area  .-lose  to  the 

boundary  separating  the  Tone  1  and  Tone  II  seismic  probability  areas.  Va 
earthquake  of  the  magnitude  that  might  occur  in  tit's  area  would  not  be 
expected  to  cause  structural  damage  to  a  well  const  re. 1  ed  earth  dam  of  tin’s 
size  provided  that  static  stability  conditions  are  sat  is  factory  arid 
convent i ona 1  safety  margins  exist.  However,  it  is  roeommon  led  that  the 
prescribed  seismic  loading  be  applied  in  any  stability  analyses  performed  for 
this  dam. 

7.2  REMEDIAL  MEASURES 

a.  Recommend at  ions.  'Hie  following  actions  are  recommended : 

(1)  Based  up  a  criteria  set  forth  in  the  recommended  guidelines, 
spillway  size  and/or  height  ol  dam  should  he  increased  i  n  order  to  pass  lake 
outflow  resulting  from  a  storm  of  probable  maximum  flood  magnitude.  In  either 
case,  the  spillway  should  he  protected  to  prevent  erosion. 

(2)  Obtain  the  necessary  soil  data  and  perform  dam  seepage  and 
stability  analyses  in  order  to  determine  the  structural  stability  of  the  dam 
for  all  operational  conditions.  Seepage  and  stability  analyses  should  he 
performed  bv  a  qualified  professional  engineer  experienced  in  the  design  and 
construction  of  earthen  dams. 

b.  Opera  t  i  on  s  and  Maintenance  ( 0  A  M)  j’rocedm-es .  The  following  0  &  M 
Procedures  are  recommended: 

(1)  Provide  some  form  o  I  protection  other  than  grass,  for  tin 
upstream  face  of  the  dam  at  and  above  the  normal  water  lino  mi  order  to  prevent 
erosion.  A  grass  covered  slope  is  not  considered  aloquato  protect  ion 
prevent  erosion  bv  wave  act  i  mi  or  hv  t  f  liirln  il  ine,  lake  level. 
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(2)  Restore  the  eroded  areas  o f  the  dam  and  provide  some  means  of 
preventing  future  erosion  bv  spillway  pipe  discharges  and  overland  drainage. 
Loss  of  section  due  to  erosion  can  impair  the  .structural  stability  of  the  dam 


(3)  Restore  th  ■  embankment  at  the  old  an ima 
upstream  face  of  the  dam.  Animal  burrows  can  provi'e 
seepage  which  could  lead  to  a  p’p'ng  eond  i  t  ion  f  p  i- 
and  subsequent  failure  of  the  dam. 

( h )  Remove  the  small  trees  and  undergrowth 
o f  the  dam.  Holes  from  tree  roots  can  provide  passar 
could  lead  to  a  piping  condition. 

(!)  Monitor  progress  of  channel  erosion  at 
emergency  spillway  outlet  channel.  Measures  should  b 
appropriate  time  to  prevent  a  condition  where  erosion 
the  operation  of  the  reservoir. 

(6)  Provide  maintenance  of  all  areas  of  the 
regularly  scheduled  basis  in  order  to  insure  features 
operational  condition. 

(7)  A  detailed  inspection  of  the  dam  should 
regular  basis  by  an  engineer  experienced  in  the  desig 
dams.  It  is  also  recommended,  for  future  reference, 
all  inspections  made  and  remedial  measures  taken. 


1  burrows  along  tie- 
a  pa  say  •-•wav  for  lake 
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APPEND TX  R 


HYDROLOGIC  AND  HYDRAULIC  ANALYSES 


HYDRO  LOCK’.  AND  HYDRAULIC  COMPUTATIONS 


1.  The  HKO-1  D;im  Safety  Version  (Inly  1978,  Modi  I  i  ml  26  February  197')) 
program  was  used  to  develop  inflow  and  outflow  hvdrograplis  and  dam  overtop,  in 
analyses,  with  hydrologic  inputs  as  follows: 

a.  Probable  maximum  precipitation  (200  sq.  mile,  24-hour  value  equals 
25.0  inches)  from  Hydrometeorological  Report  No.  15.  The 
precipitation  data  used  in  tin’  ana  I  vs  in  of  the  1  p,  reent  (100-year 
flood)  was  provided  by  the  St.  Louis  District,  Corps  of  F.ng  incurs. 

b.  Drainage  area  ~  0.106  square  miles  -  68  acres. 

c.  SCS  parameters: 

0  .  >8  9 

Time  of  Concentrat  ion  (T.)  ~  f.'d.v01:  .)  -  0.088  hourt 

1! 

Where:  T  =  Travel  I  ime  of  water  from  bvd  ran  1  i  ca  I  I  v  most 
c 

distant  point  to  point  of  interest,  hours. 

L  =  Length  of  longest  watercourse  '  0.265  mi  lea. 

H  =  Elevation  difference  =  121  feet. 

The  time  of  concentration  (T  )  was  obtained  using  Method  C  as 

c 

described  in  Figure  30,  "Design  of  Small  Dams",  bv  the  United 
States  Department  of  the  Interior,  Uun-au  of  Rec  1  ama  t  i  on .  and 
was  verified  using  average  channel  velocity  estimates  and 
watercourse  lengths. 

bag  time  =  0.053  hours  (0.60  Tc) 

Hydrologic  soil  group  -  50%  C  (Lind  ley  Series)  and  50%  D 

(Gasconade  and  Keswick  Series)  per  SCS 
Con  it v  So i !  Report  . 

Soil  type  CN  =  76  ( AMC  IT,  100-yr  flood  cond i t  ion) 

=  89  (AMC  TIT,  I’MF  cond  it  ionl 
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2.  Spillway  releases  for  the  drop  inlet  spillway  were  computed 
utilizing  equations  and  nomographs  presented  in  "Design  of  Small  Dams"  by 
the  U.  S.  Department  of  the  Interior  (USDI)  for  drop  inlet  type 
spillways.  The  rise  of  the  nappe  above  the  elevation  of  the  crest  lip 
was  considered  negligible.  'ITie  following  equation  was  used  for  crest 
control : 

Q  =  C  (2  R  )  H  3/>2 
o  so 

where  "C  "  is  a  coefficient  obtained  from  Figure  283  of  the  above 
o 

reference,  expressed  in  terms  of  H  /R  ,  "R  "  is  the  radius  of  the 

o  s  s 

spillway  crest,  1.0  feet,  and  "H  "  is  the  depth  of  flow  over  the  crest. 

When  the  ratio  H  /R  reached  a  value  of  1.00,  inflow  was 
o  s 

determined  by  assuming  flow  was  over  a  sharp  edge  submerged  orifice.  The 
following  equation  was  used:  Q  =  Ca  (2gh)  where  "C"  is  a 

coefficient  assumed  to  be  0.6,  "a"  is  the  area  of  the  orifice,  3.16  sf, 
"h"  is  the  height  of  flow  above  the  orifice,  and  "g"  is  acceleration  due 
to  gravity.  Reference  "Handbook  of  Hydraulics",  Fifth  Edition,  by  King 
and  Bra ter,  page  4-3. 

Flow  through  the  10-inch  diameter  outlet  pipe  was  determined  using 
Bernoulli's  equation  for  pressure  flow  in  pipes.  A  pipe  friction  factor 
(n)  of  0.013  was  used.  Losses,  including  entrance,  turn,  pipe  and  exit 
losses  totaled  6.36  velocity  heads.  Reference  "Handbook  of  Hydraulics", 
Fifth  Edition,  by  King  and  Brater,  pages  8-5  and  8-6. 

Discharge  quantities,  determined  by  the  methods  described  heroin  were 
plotted  versus  corresponding  lake  water  surface  elevations  to  determine 
the  discharge  rating  curve  for  the  drop  inlet  spillway. 

3.  The  emergency  spillway  section  consists  of  a  broad-crested, 
trapezoidal  section  for  which  conventional  weir  formulas  do  not  apply. 

Spillway  release  rates  were  determined  as  follows: 
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a.  Spillway  crest  section  properties  (areas,  "a",  and  top  width, 

"t")  were  computed  for  various  depths,  "d". 

b.  It  was  assumed  that  flow  over  the  spillway  crest  would  occur  at 
critical  depth.  Flow  at  critical  depth  was  computed  as 

3  0.5 

Qc  =  (£_£.)  for  the  various  depths,  "d".  Corresponding 

velocities  (v  )  and  velocitv  heads  (11  )  were  determined 

c  '  vc 

using  conventional  formulas.*  Reference  "Handbook  of 
Hydraulics",  Fiftli  Edition,  King  and  Brater,  page  8-7. 

c.  Static  lake  levels  cor  respond ing  to  the  various  values  passing  the 

spillway  were  computed  as  critical  depths  plus  critical  velocity 

heads  (d  +  H  ),  and  the  relationship  between  lake  level  and 
c  vc 

spillway  discharge  was  thus  obtained.  The  procedure  neglects  the 
minor  insignif icant  friction  losses  across  the  length  of  the  spillway. 

d.  The  discharges  for  the  principal  and  emergency  spillways  for  equal 
elevations  were  summated  for  entry  on  the  Y4  and  Y5  cards. 

4.  The  profile  of  the  dam  crest  is  irregular  and  flow  over  the  dam 
cannot  be  determined  by  application  of  conventional  weir  formulas.  Crest 
length  and  elevation  data  for  the  dam  crest  proper  were  entered  into  the  HEC-1 
Program  on  the  $L  and  $V  cards.  The  program  assumes  that  flow  over  the  dam 
crest  section  occurs  at  critical  depth  and  computes  internally  the  flow  over 
the  dam  crest  and  adds  this  flow  to  the  flow  passing  the  spillways  as  entered 
on  the  Y4  and  Y5  cards. 


-  9£  • 

vc  a  ’ 


Hvc  =  vr 
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